base ligand; o-vanillin; methylamine.
The structure of the title compound, [Ni 2 (C 9 H 10 NO 2 ) 4 ], is built up by discrete centrosymmetric dimers. Two nitrogen and three oxygen atoms of two Schiff base ligands singly deprotonated at the phenolate site form a square-pyramidal environment for each metal atom. The ligands are bonded differently to the metal centre: one of the phenolic O atoms is bound to one nickel atom, whereas another bridges the two metal atoms to form the dimer. The Ni-N/O distances fall in the range 1.8965 (13)-1.9926 (15) Å , with the Ni-N bonds being slightly longer; the fifth contact of the metal to the bridging phenolate oxygen atom is substantially elongated [2.533 (1) Å ]. A similar coordination geometry was observed in the isomorphous Cu analogue previously reported by us [Sydoruk et al. (2013) . Acta Cryst. E69, m551-m552]. In the crystal, the [Ni 2 L 4 ] molecules form sheets parallel to the ab plane with the polar methoxy groups protruding into the intersheet space and keeping the sheets apart. Within a sheet, the molecules are stacked relative to each other in such a way that the Ni 2 O 2 planes of neighbouring molecules are orthogonal.
Chemical context
The title compound, [Ni 2 (C 9 H 10 NO 2 ) 4 ], 1, has been synthesized as part of our long-term research on Schiff base metal complexes aimed at the preparation of mono-and heterometallic compounds of various compositions and structures, and the investigation of their potential applications. In these studies, we use direct synthesis of coordination compounds based on a spontaneous self-assembly in solution, in which the metal (or one of the metals in the case of heterometallic complexes) is introduced as a fine powder (zerovalent state) and oxidized by aerial dioxygen during the synthesis (Buvaylo et al., 2005 (Buvaylo et al., , 2012 Kokozay et al., 2018) .
The multidentate ligand 2-methoxy-6-[(methylimino)methyl]phenol, HL, derived from 2-hydroxy-3-methoxy-benzaldehyde (o-vanillin) and methylamine shows various connectivity fashions and can generate mono-and polymetallic complexes. The methoxy group plays an essential role in the coordination abilities of the Schiff base (Andruh, 2015) . The singly deprotonated HL ligand has been shown to act as a multidentate linker between seven metal centres affording [M 7 ] assemblies, where M is a divalent Ni, Zn, Co or Mn ion (Meally et al., 2010 (Meally et al., , 2012 Zhang et al., 2010 Nesterova et al., 2018 Nesterova et al., , 2019 Vassilyeva et al., 2018) . Their catalytic activity in stereospecific alkanes oxidation with m-chloroperbenzoic acid as an oxidant has been studied in detail. A comparison of the catalytic behaviours of the hetero-and monometallic analogues provided further insight into the origin of stereoselectivity of the oxidation of C-H bonds. In the syntheses, the condensation reaction between o-vanillin and CH 3 NH 2 ÁHCl was utilized without isolation of the resulting Schiff base. In the present work, the title compound was isolated in an attempt to prepare a heterometallic Ni/Sn complex with HL in the reaction of nickel powder and SnCl 2 Á2H 2 O, with the Schiff base formed in situ in a methanol/ DMF mixture in a 1:1:2 molar ratio. Similarly to the synthesis of CoL 3 ÁDMF (Nesterova et al., 2018) , HL does not enable the formation of a heterometallic Sn-containing species, in contrast to its compartmental analogues 3-R-salicylaldehyde- (Hazra et al., 2016) .
Structural commentary
The molecular structure of 1 exists as a centrosymmetric dimer [Ni 2 L 4 ] (Fig. 1) . The nickel atom is five-coordinate with two nitrogen and three oxygen atoms of two, singly deprotonated at the phenolate site Schiff base ligands. The ligands are bonded differently to the metal atoms: the phenolic oxygen atom O21 is bound to one nickel atom, whereas O11 bridges the two metal centres and forms the dimer. The Ni-N bonds are somewhat longer than the shortest Ni-O distances (Table 1) while the fifth contact of the metal to the bridging oxygen atom is substantially elongated. The cis angles at the nickel atom are in the range 87.57 (6)-91.09 (6) , with the two trans angles being 170.92 (6) and 175.66 (6) ( Table 1 ). The angular structural index parameter, = ( -)/ 60, evaluated from the two largest angles ( < ) in the fivecoordinate geometry is 0.08 compared with ideal values of 1 for an equilateral bipyramid and 0 for a square pyramid. Hence, the nickel coordination polyhedron in 1 is a square pyramid with minimal distortion. The apical position of the coordination sphere is occupied by the bridging phenolate oxygen O11(1 À x, 1 À y, 1 À z) with a bridging angle of 101.44 (2) . We reported a similar coordination geometry for the isomorphous Cu analogue [Cu 2 L 4 ; Sydoruk et al., 2013] . The main difference between the two structures is the proximity of the metal centres in the dimers, which are further apart in the Ni complex compared to the Cu compound. The NiÁ Á ÁNi distance is 3.4638 (4) compared to the CuÁ Á ÁCu separation of 3.3737 (2) Å . In addition, the Cu-
Supramolecular features
There are no significant intermolecular interactions between the dimers in the crystal lattice. Classical hydrogen-bonding interactions are absent in 1. The molecules form sheets parallel to the ab plane with the non-coordinating polar methoxy groups protruding into the intersheet space and keeping the sheets apart (Fig. 2) . Within a sheet, the molecules pack relative to each other in such a way that neighbouring Ni 2 O 2 planes are orthogonal (Fig. 3) . The minimum NiÁ Á ÁNi 87.57 (6) Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Figure 1
The molecular structure of the title compound, showing the atomnumbering scheme for the asymmetric unit. Non-H atoms are shown with displacement ellipsoids drawn at the 50% probability level.
separations inside a sheet and between adjacent sheets are about 7.099 and 11.374 Å , respectively. The C-HÁ Á ÁO interaction between C28-H28A and O22(x + 
Synthesis and crystallization
o-Vanillin (0.3 g, 2.0 mmol) in 10 mL of methanol was stirred with CH 3 NH 2 ÁHCl (0.14 g, 2.0 mmol) in the presence of dimethylaminoethanol (0.1 mL) in a 50 mL conical flask at 333 K for half an hour. SnCl 2 Á2H 2 O (0.23 g, 1.0 mmol) dissolved in 10 mL of DMF and Ni powder (0.06 g, 1.0 mmol) were added to the resulting yellow solution of the preformed Schiff base. The mixture gradually turned brown while it was magnetically stirred at 333 K to achieve dissolution of the nickel (2 h; adhesion of a small fraction of the metal particles to the stirring bar precluded complete dissolution of the metal A broad band centered at about 3440 cm À1 in the IR spectrum of 1 may be due to adsorbed water molecules (Fig. 4) . Several bands arising above and below 3000 cm À1 are assigned to aromatic CH and alkyl -CH stretching, respectively. The characteristic (C N) absorption of the Schiff base which appears at 1634 cm À1 as a strong intense band in the IR spectrum of HL (Nesterova et al., 2018 ) is detected at 1630 cm À1 in the spectrum of 1. A number of sharp and intense bands are observed in the aromatic ring stretching (1600-1400 cm À1 ) and C-H out-of-plane bending regions (800-700 cm À1 ).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Hydrogen atoms were placed at idealized positions and refined using a riding model: C-H = 0.95 Å with U iso (H) = 1.2U eq (C) for CH, 0.98 Å and 1.5U eq (C) for CH 3 . IR spectrum of 1 in a KBr pellet. Computer programs: CrysAlis PRO (Rigaku OD, 2015) , SHELXT (Sheldrick, 2015a) , SHELXL2014 (Sheldrick, 2015b) , DIAMOND (Brandenburg, 1999) and Mercury (Macrae et al., 2006) and WinGX (Farrugia, 2012) .
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Computing details
Data collection: CrysAlis PRO (Rigaku OD, 2015 ); cell refinement: CrysAlis PRO (Rigaku OD, 2015) ; data reduction:
CrysAlis PRO (Rigaku OD, 2015) ; program(s) used to solve structure: SHELXT (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b) ; molecular graphics: DIAMOND (Brandenburg, 1999) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 2012) .
Bis{µ-2-methoxy-6-[(methylimino)methyl]phenolato}bis({2-methoxy-6-[(methylimino)methyl]phenolato}nickel(II))
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Three low theta reflections, considered to be partly hidden by the beam stop were omitted from the refnement. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
